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1.0 INTRODUCTION 

Zone C is one of the twelve investigative zones (A through L) that make up the Charleston Naval 

Complex (CNC). Zone C, on the western edge of the northern portion of the former naval base, 

is comprised of administrative areas, former military housing areas, warehouses, and the former 

base coal storage yard. The zone is bounded by McMillan Avenue on the south, Hobson Avenue 

on the east, Avenue "D" on the northeast, Noisette Creek on the north, and residential property 

on the west. Zone C contains properties identified in the Final Environmental Impact Statement 

for Disposal and Reuse of the Charleston Naval Base (Ecology and Environment, Inc., June 1995) 

to be used for housing, open spacelbuffer, community support, and officeltraining 

Sites were designated for a corrective measures study (CMS) during the Resource Conservation lo  

and Recovery Act (RCRA) Facility Investigation (RFI) as directed by the CNC project team. I I  

Figure 1.1, Zone C CMS Site Location Map, shows the location of each CMS-designated site in 12 

Zone C. The six Zone C investigated areas listed in Table 1.1 were designated for a CMS. 1 3  

However, four RFI investigation areas have been combined into two separate CMS-designated 14 

sites. Solid Waste Management Unit (SWMU) 47 and Area of Concern (AOC) 5 16 are considered 15 

a single CMS area, and AOC 508 and AOC 51 1 are also considered a single CMS area. 16 

Zone C Combined Minor Sites include SWMU 47 and AOCs 508, 51 1,516, and 518. SWMU 44 17 

and AOC 700 will be addressed together in a separate CMS report and AOC 512 has been 1 8  

designated No Further Action by the CNC project team at the December 1998 team meeting. 19 

SWMU 47JAOC 516 were designated for a Corrective Measures Study (CMS) based 20 

on the presence of BEQs and lead in surface and subsurface soil. AOC 508 and AOC 51 1 were 21 

designated for a CMS based on the presence of BEQs and dieldrin in surface soil. AOC 5 18 was 22 

designated for a CMS based on the presence of chlordane and lead in surface soil. 23 
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Table 1.1 
Zone C Sites Designated for CMS 

SWMU 44 Former coal storage yard 

SWMU 47 and AOC 516 Former burning dump site (SWMU 47) and former ~e~clelequipment 
spray-washing area and lead-acid battery recharging area (AOC 516); 
co-located 

AOC 508 and AOC 5 11 Former incinerator and former oil storage house; close proximity 

AOC 512 Former incinerator 

AOC 518 Former coal storage bins 

AOC 700 Former golf course maintenance building 

Groundwater associated with the grid-based sampling and with AOCs 508,5 10,5 11, and 523 will 

not be addressed. These sites consist of six shallow and two deep groundwater wells. These 

eight wells are generally located on the periphery of Zone C. COCs were either not detected in 

these well samples or were detected at levels below Maximum Contaminant Levels (MCLs). 

Therefore, groundwater in the vicinity of these wells does not pose a threat to human health and 

the environment and will not be considered further in the CMS. 

This CMS identifies, screens, develops, evaluates, and compares remedial action alternatives to 

mitigate hazards and threats to human health and the environment from soil and groundwater 

contamination at Combined Minor Sites at the CNC. The CMS is being performed under the 

Resource Conservation and Recovery Act of 1976 (RCRA), based on findings reported in the 

Idne C RCRA Facility Investigation Report, NAWASE Charleston, North Charleston, 

South Carolina (EnSafe, 1998). As required by RCRA, the CNC Restoration Advisory Board 

CRAB) provides a focus for community input to the remedial decision making process. The RAB, 

which regularly holds open public meetings, consists of community members, regulators, and 

representatives of the Southern Division Naval Facilities Engineering Command (SOUTHDIV) 

and other CNC project team members. 
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When the CMS is complete, a Statement of Basis (SOB) that documents the CMS process and 

presents the preferred site alternative will be made available for public comment to ensure that 

decision makers are aware of public concerns. The selection of the final remedy for the site could 

be affected by public input. The primary CNC decision makers include SOUTHDIV, the 

South Carolina Department of Health and Environmental Control (SCDHEC), and the 

IJnited States Environmental Protection Agency (USEPA). 

This CMS report has been organized according to the format in the Office of Solid Waste and 

Emergency Response (OSWER) Directive 9902.3-2A, RCRA Corrective Action Plan 

(Final, May 1994): 

Section 1, Introduction: This section presents the purpose of this document and 

summarizes the project. 

Sections 2, 3, 4: SWMU 47lAOC 516, AOC 5081511, and AOC 518. 

I Subsections 2.1, 3.1, 4.1, Site Description: These subsections present site history 

and background and the applicable results of previous investigations, including the 

RCRA Facility Investigation (RFI), baseline risk assessment (BRA), interim stabilization 

measures (ISMS) performed by the Navy Environmental Detachment (DET), and 

supplemental CMS sampling. 

Subsections 2.2, 3.2, 4.2, Remedial Objectives: These subsections describe the areas 18 

requiring CMS analysis and remedial action objectives. The objectives were developed 19 

using RFI characterization and assessments, and by considering applicable requirements 20 

and special requests by the CNC project team. This section also presents site remedial 21 

goals and volumes and/or areas that require remediation. 22 
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Subsections 2.3, 3.3, 4.3, Identification and Screening of Technologies: These 

subsections outline response actions and identifies and screens remedial technologies that 

may be used to achieve remedial action objectives. 

Subsections 2.4, 3.4, 4.4, Development and Evaluation of Alternatives: These 

subsections evaluate potential remedial alternatives according to the nine evaluation criteria 

identified in OSWER Directive 9902.3-2A, RCRA Corrective Action Plan 

(Final, May 1994), presenting strengths and weaknesses to prioritize or rank them relative 

to each other. 

• Subsections 2.5, 3.5, 4.5, Recommendations: These subsections assess the relative 

performance of the alternatives and presents recommendations. 

Section 5, Public involvement Plan: This section summarizes the public involvement 

plan as it relates to the CMS. 

Section 6, References: This section list applicable references used for the preparation of 

and/or during the CMS. 

Section 7, Signatory Requirement: This section provides the applicable signatory 

requirement for the CMS. 
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2.0 SWMU 47/AOC 516 

2.1 SWMU 47/AOC 516 Site Description 

2.1.1 General 

SWMU 47 and AOC 5 16 were combined into a single RFI because of their proximity and common 

potential contaminants. This investigation site is located in the eastern portion of Zone C, 

southwest of the intersection of Avenue D and Turnbull Avenue. Figure 2.1 shows the site surface 

features and RFI sample locations. 

Site History Summary 

SWMU 47 was a burning dump in the late 1920s where various types of wastes (including 

medical waste) were reportedly burned. Petroleum releases have also been reported onsite. 

Currently, the SWMU 47 site includes Buildings NSC-64, NSC-66, and NSC-67 and the 

surrounding asphalt and grassed areas. This SWMU also includes property north of 

Turnbull Avenue where former Building NH-1137 was located (prior to its demolition) and its 

associated parking lot and grassed areas. The RFI focused on site environmental media potentially 

impacted by products of incomplete combustion and residual petroleum hydrocarbons. 

AOC 516 is just west of SWMU 47 and includes Building 233. This area was used for 

spray washing vehicles and equipment from 1972 until the 1980s. Prior to the base closure in the 

spring of 1996, AOC 516 was used for recharging lead-acid batteries. Chemicals of potential 

concern included lead and other inorganics, solvents, acids, and petroleum hydrocarbons. 

Ground Cover 

As discussed, the site is currently comprised of three large warehouse-type buildings (NSC-64, 

NSC-66, and NSC-67), one smaller building (Building 2331, and surrounding grassed and asphalt 

areas. Over 95 % of the site is covered by the warehouse-type structures. Figure 2.1 shows the 

soil sample locations, surface cover and site features. 
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Current Use 

With the exception of the vacant site of the former building NH-1137 on the north side of 

Turnbull Avenue, the area that comprises SWMU 47 and AOC 516 is currently being used by an 

industrial reuse tenant, Charleston Marine Containers, Inc. This tenant currently occupies 

Buildings NSC-64, NSC-66, NSC-67, 233, and the surrounding parking and open storage areas 

north, west and south of the three main warehouse-type buildings. This tenant manufactures, 

assembles and distributes large steel marine cargo shipping containers. 

Future Use 

According to the Charleston Naval Complex Redevelopment Authority, this area will likely be 

used for residential or recreational (i.e., park) purposes. However, as noted above, the site is 

presently leased and is in full use by a private industrial-use entity. 

2.1.2 RFIICMS Sampling Results 

During the RFI, soil and groundwater samples were evaluated to identify environmental media 

potentially impacted by products of incomplete combustion. Other chemicals of potential concern 

included lead and other inorganics (aluminum, arsenic, copper), solvents, acids, and petroleum 

hydrocarbons. 

2.1.2.1 Soil 

Two rounds of soil sampiing were conducted during the RFI. During the first round, 29 soil 

sampleswere collected from 16 locations; 16 from the upper interval (0 to 1 foot below ground 

surface [bgs]) and 13 from the lower interval (3 to 5 feet bgs). Each soil sample was analyzed for 

VOCs, SVOCs, pesticide/PCBs, metals, cyanide, and TPH. First-round results indicated that 

five SVOCs were detected above their respective RBCs at several sampling locations, including 

those along the site perimeter. Eight supplemental RFI sampling locations were selected to further 

delineate the extent of SVOCs. Second-round soil samples collected from the upper interval at 
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each of the eight additional locations were submitted for SVOC analysis. Aluminum, arsenic, 

benzo(a)pyrene equivalents (BEQs), copper, lead, and thallium were identified as chemicals of 

concern (COCs) for SWMU 47lAOC 516 surface soil. 

During the CMS, nine additional surface and subsurface soil samples were collected from 

SWMU 47lAOC 516. Four supplemental CMS samples were acquired in the vicinity of 

RFI sample location 047SB007 to delineate the extent of lead and arsenic contamination. These 

were identified as 516SBC01 through 516SBC04. Five samples were taken at various locations 

in SWMU 47 and analyzed for dioxins. Tables 2.1 and 2.2 show the RFIICMS sampling results 

for surface and subsurface soil primary COCs at SWMU 47/AOC 516. Appendix A contains 

analytical data reports, chain of custody forms, and data validation reports for CMS supplemental 

soil samples. 

2.1.2.2 Groundwater 

RFI groundwater analysis of SWMU 47JAOC 516 consisted of four quarters of sampling. In the 

first quarter, samples from 14 locations were collected and analyzed for the presence of VOCs, 

SVOCs, pesticidesIPCBs, TPH (GRO and DRO), metals, and cyanide. Aluminum, antimony, 

arsenic, carbon disulfide, 3,3'-dimethylbemidine, lead, and manganese were detected in 

SWMU 47 groundwater above tap water RBCs or background concentrations in first-quarter 

samples. Thallium was also detected in second through fourth quarters. 

A review of second-, third-, and fourth-quarter groundwater results was performed to evaluate 

trends. Neither antimony nor 3,3 '-dirnethylbenzidine was detected in any monitoring well after 

the first quarter. Arsenic was detected above its RBC and reference concentration in at least one 

well for each quarter. The lead concentration in the first-quarter sample from well 047001 was 

467 ,ug/L, but was non-detect in each subsequent round. The first-round sample result was 

therefore considered anomalous. Although thallium was not detected in first quarter groundwater 

samples, it was detected inconsistently in subsequent rounds in several wells. In no instance was 
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it detected in multiple rounds in the same well. Although tetrachloroethene was detected above I 

its RBC in the second-quarter sample from well 047013, no other detection was reported. 2 

Aluminum was detected in one second-quarter sample from well 047005 in excess of the tap water 3 

RBC. Subsequent sampling rounds did not confirm this exceedance. 4 

Additional samples have been acquired from wells 047GW001 and 047GW01. Lead and thallium 5 

were not detected in either well sample and arsenic did not exceed its MCL in either sample. 6 

Table 2.3 shows the RFI and CMS sampling results for primary COCs in SWMU 47tAOC 516 7 

groundwater. 8 

2.1.2.3 Sediment 

Sediment has not been sampled at SWMU 47lAOC 516. 

2.1.2.4 Surface Water 

Surface water has not been sampled at SWMU 47lAOC 516. 

2.1.3 Interim Stabilization Measures 

There were no Interim Stabilization Measures (ISMS) conducted on this site. 

2.2 SWMU 47/AOC 516 Remedial Objectives 

2.2.1 Chemicals of Concern 

2.2.1.1 Soil Chemicals of Concern 

Aluminum exceeded its background concentration of 9,990 mg/kg in two of 16 RFI upper-interval 

samples (047SB002 and 047SB010). However, neither sample exceeded aluminum's risk-based 

concentration (RBC) of 78,000 mglkg. Aluminum was not detected above background in RFI 

lower-interval soil samples. Therefore, aluminum in surface soil will not be further addressed in 

the CMS. 
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Table 2.3 
Groundwater Data for COCs at SWMU 471516 

Sample Number Date Arsenic (uglL) ~~d bg/L) Thallium b g L )  

MCL 

Background 6.07 NA ND 

047-G-WOO 1 -0 1 6/14/95 6.1 1 467 4,5 U 
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Table 2.3 
Groundwater Data for COCs at S W M U  47/516 

Sample Number Date Arsenic UglL) Lead bg/L) Thallium @g/L) 

MCL 50 NA 2 

Tap Water RBC .045 NA 2.6 

Background 6.W NA M) 

047-H-WW-02 1/24/96 4.4 J 1.7 U 2.7 U 
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Table 2.3 
Groundwater Data for COCs at SWMU 471516 

Sample Number Date Arsenic (uglL) Lead (.MIL) Thallium bglL) 

MCL 50 NA 2 

Tap Water RBC .045 NA 2.6 

Background 6.07 NA ND 

047-G-WOll-U5 1/19/'99 48.2 1,5 U 3.1 U 

Notes: 
u - Undetected 

J - Estimated 

wg/L - microgram per liter 
NA - Not applicable 
ND - Not detected 
Bold - Indicates sample exceeded greater of MCL, Tap Water RBC, or background 
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Arsenic exceeded its RBC (0.43 mg/kg) and background concentration (14.2 mg/kg) in one of 

sixteen FWI upper-interval soil samples (047SB007). Arsenic exceeded its RBC in seven 

RFI samples and four CMS samples, however background concentrations were not exceeded at 

these locations. Arsenic was not detected above its soil screening level (SSL) or subsurface 

background concentration in RFI and CMS lower-interval soil samples, Since background 

concentrations were only exceeded in a single sample, arsenic in surface soil will not be further 

addressed in the CMS. 

Benzo(a)pyrene Equivalents (BEQs) exceeded the RBC (88 pglkg) and the proposed background 

concentration (268 pglkg) in ten of twenty-four RFI upper-interval samples. The proposed 

background concentrations were exceeded in all twenty-four upper- and thirteen lower-interval soil 

samples. However, the two sample points (04738005 and 047SB016) with the highest BEQ 

detections (7,648 and 4,373 mg/kg respectively) are located near or adjacent to road surfaces 

which are possible BEQ sources. These two sample points are separated by approximately 

300 feet and three other sample points exist between them. The three sample points consist of 

two non-detects for BEQ and one detect (1 67 mg/kg) which is less than the proposed background 

concentration. This random distribution of BEQs infers that the BEQ impact is likely indicative 

of asphalt applications and vehicular traffic in addition to naturally occurring levels of BEQs 

throughout the former naval base. Furthermore, this distribution of BEQs is not representative 

of a source and subsequent contaminant gradients. Therefore, BEQs in surface soil will not be 

further addressed in the CMS. 

Copper exceeded its background concentration of 34.7 mgfkg in three of twenty-four RFI 

upper-interval soil samples (47SB007,47SB008,047SB009, and 047CB009). However, copper's 

RBC of 3,100 mglkg was not exceeded at any of the sample locations. Copper exceeded its 

background concentration of 42.2 rnglkg in two of thirteen lower-interval soil samples. Therefore, 

copper in surface soil will not be further addressed in the CMS. 
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Dioxin equivalents (TEQ) did not exceed its RBC of 1 @/kg in five CMS supplemental 

upper-interval soil samples or its SSL of 4 pglkg in CMS supplemental lower-interval 

soil samples, Therefore, dioxin in surface soil will not be further addressed in the CMS. 

Lead exceeded its background value of 330 mg/kg and residential risk-based remedial goal of 

400 mglkg in one of sixteen RFI upper-interval soil samples (47SB007) at 1,120 rng/kg. It was 

not detected above background in the four supplemental CMS samples acquired to delineate the 

extent of lead contamination. Lead exceeded its subsurface soil background value of 73.2 mg/kg 

in two of thirteen RFI lower-interval soil samples. The concentration at 047SB007 was 

1,190 mglkg, and the concentration at 047SB009 was 252 mglkg. h a d  concentrations in surface 

and subsurface soil at sample location 047SB007 will be addressed in the CMS. 

Thallium detections in RFI surface soil samples did not exceed its IiBC of 5.5 mg/kg. One of 

thirteen RFI lower-interval soil samples exceeded thallium's SSL of 0.4 mg/kg. The concentration 

at 047SB007 was 1.8 rng/kg. Since surface soil thallium concentrations did not exceed the RBC, 

surface soil will not be further addressed for thallium in the CMS. Since thallium was not 

identified as a COC in groundwater and had only one subsurface soil detection above the SSL, 

thallium in subsurface soil will not be further addressed in the CMS. 

2.2.1.2 Groundwater Chemicals of Concern 

Arsenic was the sole COC for SWMU 47/AOC 516. It exceeded its MCL of 50 pg/L in 

well 47GW011 in the second through fourth rounds of RFI groundwater sampling. However, the 

concentration was decreasing over the three rounds of detections. Since both the unfiltered and 

filtered results from the fifth round do not exceed the MCL, there is a strong possibility that a 

problem with arsenic in groundwater does not exist at this location. Two additional rounds of 

sampling under controlled conditions is recommended to determine if the results of the fifth round 

can be repeated. If the results are repeated then arsenic in groundwater should be dismissed as 
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a concern at this location. If the results reflect arsenic above MCLs then the CNC project team 

will need to make risk management decision to determine further remedial action. 

2.2.2 Remedial Goal Options 

2.2.2.1 Soil 

Since SWMU 47lAOC 5 16 soil contamination can be easily remediated through minor excavation 

efforts, remedial goal options have not been developed. The purpose of the excavation will be to 

remove the soil around sample point 047SB007 that exceeds the lead residential cleanup goal of 

400 mg/kg. Figure 2.2 shows the WIICMS soil sample locations and the proposed excavation 

area. 

2.2.2.2 Groundwater 

Groundwater remedial goal options have not been developed based on the need to confirm the 

presence of arsenic in SWMU 47lAOC 516 groundwater. 

2.3 SWMU 47lAOC 516 Identification And Screening of Technologies 

2.3.1 Technology Screening Results for Soil Remediation 

Identification and screening of soil remedial technologies is not warranted for this CMS based on 

the limited extent of contaminated soil and suitability for excavation and disposal. 

2.3.2 Technology Screening Results for Groundwater Remediation 

Groundwater remedial technology identification and screening were not required during the CMS. 

Since arsenic concentrations in fifth round samples did not exceed groundwater MCL, additional 

controlled sampling is recommended to determine if arsenic concentrations exceed groundwater 

MCLs and require corrective measure consideration. 



FIGURE 2.2 
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2.4 SWMU 47lAOC 516 Development And Evaluation of Alternatives 

.2.4.1 Development and Evaluation of Soil Remedial Alternatives 

Development and evaluation of soil remedial alternatives was not required during the CMS based 

on the limited extent of contaminated soil and suitability for excavation and disposal. 

2.4.2 Development and Evaluation of Groundwater Remedial Alternatives 

Development and evaluation of groundwater remedial alternatives was not required during the 

CMS. Additional groundwater sampling is recommended to determine the need, if any, for 

groundwater remediation. 

2.5 Recommendations 

2.5.1 Soil Remedial Alternatives 

Limited excavation is recommended to eliminate the presence of soil containing lead 

concentrations exceeding the residential risk threshold (400 mg/kg). 

2.5.2 Groundwater Remedial Alternatives 

Two additional sampling rounds are recommended to determine the presence of arsenic 

contamination and the need, if any, for remediation. 
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3.0 AOC 508lAOC 511 

3.1 AOC 5081511 Site Description 

3.1.1 General 

AOC 508 is the former location of an incinerator of unknown size. This site is an approximately 

75 by 75 foot area along Avenue H, north of Building 762 (a former Naval residential housing 

unit). AOC 51 1, a former oil storehouse of unknown dimensions, is a small area between 

AOC 508 and Building 762. Figure 3.1,  AOC 508lAOC 51 1 Soil Sample Locations and 

Surface Cover, shows the site features and RFI sample locations. 

A confirmatory sampling investigation (CSI) was completed at AOC 5081AOC 511 to identify 

impacts to soil from former site operation releases. In addition, during the RFI, soil was sampled 

at 15 locations and groundwater was sampled at two temporary wells. Sediment and surface water 

were not sampled. 

Site History Summary 

The AOC 508 former incinerator operated from 1922 until 1929. Its operating practices are 

unknown, but the site was investigated based on the potential presence of contaminants such as 

petroleum hydrocarbons, metals, and residues of incomplete combustion. The AOC 51 1 former 

oil storehouse operated from 1922 until 1954. Its operating practices are also unknown, but the 

site was investigated based on the potential presence of petroleum hydrocarbons. Prior to the CSI 

and RFI, there were no previous environmental investigations at AOC 508/AOC 5 11. 

Ground Cover 

Both sites are presently grass-covered as shown in Figure 3.1 
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Current Use 

AOC 508lAOC 5 1 1 are not in use at this time. 

Future Use 

According to the Charleston Naval Complex Redevelopment Authority, this area will likely be 

used for residential or recreational (i.e., park) purposes. 

3.1.2 RFIICMS Sampling Results 

3.1.2.1 Soil 

Two rounds of soil sampling were completed during the RFI. During the first round, samples 

were collected from six locations at each site. Eighteen samples were collected in all during the 

first round, 12 from the upper-interval and six from the lower-interval. Samples were analyzed 

for VOCs, SVOCs, pesticidelPCBs, metals, cyanide, and TPH. SVOCs exceeded their RBCs in 

upper-interval samples from locations 508SB003, 508SB005, and 508SB006, and 4,4-DDT was 

detected above its RBC in the upper-interval from 508SB003. Based on this preliminary review, 

a second round of sampling was conducted. For this second round, seven upper-interval 

soil samples (three at AOC 508 and four at AOC 511) were collected from seven additional 

locations. The additional samples were analyzed for SVOCs, pesticide1PCBs and metals. 

During the CMS, four surface and subsurface soil samples were collected in the vicinity of 

soil boring 51 1SB002 and analyzed for dieldrin. The RBC (40 pglkg) was exceeded at sample 

locations 508SBC02 (91 pglkg) and 508SBC03 (200 pglkg). Table 3.1 and 3.2 summarize the 

RFIICMS sample results for surface and subsurface soil primary COCs at AOC 50815 1 1. RFI and 

CMS sample locations are shown in Figure 3.2. Appendix A contains analytical data reports, 

chain of custody forms, and data validation reports for CMS supplemental soil samples. 
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Table 3.1 
Surface Soil Data For COCs at AOC 508 and AOC 511 

4,4'-DDT BEQs* Chlordane Dieldrin 
Sample Number Date (pz/ICP) ( ~ r ~ k e )  (wlke) (welke) 

RBC 1.900 88 1.800 40 

Notes: 
NS 
D 
u 
J 
a ' k g  * 

Bold 

- Sample not analyzed 
- Diluted 
- Undetected 
- Estimated 
- micrograms per kilogram 
- BEQs are calculated by multiplying the carcinogenic polycyclic aromatic hydrocarbons (cPAH) by their respective 

toxicity equivalence factors (TEF) and assuming that nondetect values are estimated according to the memo from 
Barry Doll, EnSafe, Inc. to Johnny Tapia, SCDHEC. CNC Background Calcukztionr for Carcinogenic PAWS in 
Terms of B E s ,  February 5 ,  1999. 

- Indicates sample exceeded greater of RBC or background. 
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Table 3.2 
Subsurface Soil Data For COCs at AOC 508 and AOC 511 

Sample 4,4'-DDT BEQs* Chlordane Dieldrin 
Number Date (pg/kp) Olglkg) &g/kg) balk& 

SSL 32,000 8,000 10,000 4 

Background NA 155 NA NA 

508-S-Boo4 312 1/95 3.7 U 37.2 4.2 U 1.6 U 

Notes: 
NS 
D 
u 
J 
/*g/kg 
* 

Bold 

- Sample not analyzed 
- Diluted 
- Undetected 
- Estimated 
- micrograms per kilogram 
- BEQs are calculated by multiplying the carcinogenic polycyclic aromatic hydrocarbons (cPAH) by their 

respective toxicity equivalence factors (TEF) and assuming that nondetect values are estimated according 
to the memo from Barry Doll, EnSafe, Inc. to Johnny Tapia, SCDHEC, CNC Background Calculations 
for Carcinogenic PAHs in T e r n  of BEQs, February 5, 1999. 

- Indicates sample exceeded greater of SSL or background. 
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3.1.2.2 Groundwater I 

Based on subsurface soil results, groundwater was sampled from two temporary wells and 2 

analyzed for pesticides/PCBs to determine the potential for soil to groundwater transport. In 3 

addition, one well (51 1GW002) was sampled for a limited set of VOCs and SVOCs. There were 4 

no detections in either sample. Therefore, during the RFI, groundwater was eliminated as a 5 

concern at this site. 6 

3.1.2.3 Sediment 

Sediment has not been sampled at AOC 50861 1. 

3.1.2.4 Surface Water 

Surface water has not been sampled at AOC 508/5 11. 

3.1.3 Interim Stabilization Measures 

In May 1998, the DET removed an underground storage tank (UST) at this site. The 1,000 gallon 

tank had been used to store heating he1 oil for approximately 20 years. Upon completion of tank 

removal activities, the DET-produced closure report stated, " . ..concentrations of BTEX and PAH 

compounds were not detected above established method detection limits in soil grab samples 

obtained from the UST excavation. In this regard, the employed closure activities and sampling 

resuIts appear to indicate that no additional endeavors for remedial actions and/or contaminant 

characterization are warranted . . .at this time. " The DET Completion Report was submitted to 

SCDHEC for review and approval. 
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3.2 AOC 5081511 Remedial Objectives I 

3.2.1 Chemicals of Concern 2 

3.2.1.1 Soil Chemicals of Concern 3 

4,4-DDT was detected in fourteen of fifteen RFI upper-interval soil samples but exceeded its RBC 4 

of 1,900 pg/kg in one sample location (508SB003). Since all but one detected concentration was 5 

below the DDT RBC, it will not be further addressed in this CMS. 6 

BEQ exceeded its background concentration (268 pglkg) and RBC (88 pg/kg) in five of fifteen 7 

RFI upper-interval soil samples. RBCs were exceeded in all fifteen samples. 8 

Chlordane was detected in eleven of fifteen RFI upper-interval soil samples but did not exceed 9 

its RBC of 1,800 pglkg in any of these samples. Therefore, chlordane will not be further lo 

addressed in the CMS. 11 

Dieldrin exceeded its RBC of 40 pg/kg in one RFI upper-interval soil sample (511SB002) and 

two CMS upper-interval soil samples (508SBC02 and 508SBC03). 

3.2.1.2 Groundwater Chemicals of Concern 

.No COCs were identified for AOC 50&/AOC 51 1 groundwater 

3.2.2 Remedial Goal Options 

3.2.2.1 Soil 

In the RFI, the term remedial goal option (RGO) refers to the 95 % upper confidence level (UCL) 

of the mean residual concentration of a chemical that produces a specific level of risk andlor 

hazard. RFI RGOs were based on selected regulatory thresholds. The CMS work plan introduced 

alternate RGOs based on risk reduction analysis and comparison to Zone C background risk and 
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hazard. SCDHEC expressed interest in also setting maximum residual concentrations 1 

corresponding to the RGOs to facilitate confirmation sampling. 2 

RFI RGOs did not consider cumulative effects of different chemicals. They simply gave the 

residual site risk and hazard for a given 95 % UCL concentration of a given chemical. CMS RGOs 

are more conservative than RFI RGOs in that they consider the cumulative effects of the COCs 

to produce the 95 % UCL based on maximum residual site concentrations. 

The current cumulative site risk from AOC 508lAOC 511 surface soil is 1.OE-05 and the 

cumulative hazard quotient (HQ) is 0.0079. The background site risk is 4.6E-06 and the 

background site hazard is 0.00038. Since current site risk is within the USEPA acceptable range 

of 1E-06 to 1E-04, no point risk exceeded 1E-04, and the site HQ is less than 1.0, development 

of RGOs is not warranted for AOC 508/AOC 51 1 surface soil. Appendix B contains a discussion 

of the risk calculation methodology, a site data summary, and the results of risk and hazard 

calculations for AOC 508lAOC 5 1 1. 

3.2.2.2 Groundwater 

Since no COCs were identified for groundwater, RGOs were not developed. 

3.3 AOC 508151 1 Identification And Screening of Technologies 

3.3.1 Soil Remedial Technologies 

Since the residential site and point risk values are within the acceptable USEPA range (IE-06 to 

1E-04), and site hazard is less than 1.0, identification and screening of soil remedial technologies 

is not warranted for this CMS. 
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3.3.2 Groundwater Remedial TechnoIogies 

Since there were no COCs identified, identification and screening of groundwater remedial 

technologies is not warranted. 

3.4 AOC 5081511 Detailed Evaluation of Alternatives 

3.4.1 Evaluation of Soil Remedial Alternatives 

Since the residential site and point risk values are within the acceptable USEPA range (1E-06 to 

1E-04), and site hazard is less than 1.0, an evaluation of alternatives is not warranted for this 

CMS . 

3.4.2 Evaluation of Groundwater Remedial Alternatives 

Since no COCs were identified, detailed evaluation of groundwater remedial alternatives is not 

warranted. 

3.5 AOC 508151 1 Recommendations 

3.5.1 Soil Recommendations 

AOC 508/511 soil is recommended for no further action under the RCRA process based on the 

residential site and point risk values within the acceptable USEPA range (1E-06 to 1E-04) and a 

site HQ less than 1 .O. 

3.5.2 Groundwater Recommendations 

Since no COCs were identified, AOC 508lAOC 51 1 groundwater is recommended for no further 

action under the RCRA process. 
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4.0 AOC 518 

4.1 AOC 518 Site Description 

4.1.1 General 

AOC 518 is a site where coal was stored in bins from 1926 until 1937. The coal storage bins have 

since been removed and the site is no longer used for coal storage. Figure 4.1, AOC 518 

Soil Locations and Surface Cover, shows surface features and RFI soil sample locations. 

Site History Summary 

AOC 518 is a site of potential historical concern because it was used for coal storage. The coal 

was used at the former naval base to fuel steam generating boilers. The steam was primarily used 

to heat the building. The RFI focused on potential soil contaminants that may have resulted from 

coal storage including coal derivatives such as SVOCs and inorganics (metals). No groundwater 

monitoring wells were installed at AOC 518. 

Ground Cover 

The site is presently developed and is covered with grass, gravel, and asphalt parking lots and 

roads. In addition, Building M-1257 and other nearby buildings now occupy the former coal 

storage bins area. Figure 4.1 shows general site features and surface conditions. 

Current Use 

Several of the buildings near and at AOC 518 are either secured and empty because of BRAC 

requirements or are in use by a current base reuse tenant, the North Charleston Police Department. 

Roadways and parking lots in the vicinity of AOC 518 are also in use by the police department 

and/or other adjacent base reuse tenants. 
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Future Use 

According to the Charleston Naval Complex Redevelopment Authority, this area will likely be 

used for residential or recreational (i.e., park) purposes. However, as noted above, a portion of 

the site is presently leased and in full use by the North Charleston Police Department. 

4.1.2 RFIICMS Sampling Results 

During the RFI, soil was sampled to identify impacts to soil resulting from coal storage onsite. 

Potential contaminants included coal derivatives (SVOCs) and metals. Supplemental CMS 

sampling was conducted to assess the aerial extent of chlordane around sample location 5 18SB001 

and lead around sample location 5 18SB010. 

4.1.2.1 Soil 

RFI soil samples were collected in two rounds. Ten soil samples were collected from 

five locations during the first round (one upper- and one lower-interval sample per location). First 

round samples were analyzed for VOCs, SVOCs, pesticidesJPCBs, metals, and cyanide. This 

preliminary review indicated that benzo(a)pyrene (BaP) exceeded its RBC of 88 pglkg at locations 

5 18SB001 and 5 18SB002 in the upper interval, and chlordane exceeded its RBC of 1,800 pglkg 

at 518SB001 in the upper and lower intervals. Based on these results, a second round of 

RFI sampling was conducted. During the second-round sampling, five supplemental sample 

locations were added near these locations to delineate the extent of SVOC and pesticide 

contamination. Upper-interval soil samples were collected from each location. Two sample 

locations were analyzed for pesticides (5  18SB006 and 5 18SB007), one for SVOCs (-5 18SB007), 

and three for metals (5 18SB008, 5 18SB009, 5 18SB010). 

During the CMS, eleven surface and subsurface soil samples were collected and analyzed for the 

presence of lead around RFI sample location 518SB010. Three supplemental surface and 

subsurface samples were collected around RFI sample location 518SB001 and analyzed for 
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chlordane. Tables 4.1 and 4.2 summarize the RFIICMS sampling results for surface and 

subsurface soil primary COCs at AOC 518. Appendix A contains analytical data reports, chain 

of custody forms, and data validation reports for CMS supplemental soil samples. 

4.1.2.2 Groundwater 

There are no groundwater wells at AOC 518. The nearest downgradient well is in SWMU 47 

(047GW008) and is approximately 200 feet northeast of AOC 5 18. It had no detections above tap 

water RBCs or background concentrations. 

4.1.2.3 Sediment 

Sediment has not been sampled at AOC 5 18. 

4.1 -2.4 Surface Water 

Surface water has not been sampled at AOC 518. 

4.1.3 Interim Stabilization Measures 

No ISMS have been conducted at this site. 

4.2 AOC 518 SOIL Remedial Objectives 

Chlordane exceeded its RBC of 1,800 pglkg in one of fifteen RFI and CMS upper-interval soil 

samples. This isolated exceedance is recommended to be addressed through excavation and 

off-site disposal. Confirmation sample results will be used to determine the extent of excavation. 

Approximately 1 1 yd3 is proposed for removal from the location shown in Figure 4.2. 

Lead was detected above its background concentration (330 rnglkg) and risk-based remedial goal 

(400 rnglkg) in five of twenty RFI and CMS upper-interval soil samples (5 18SB010, 5 18SBC05, 

5 18SBB06, 5 18SBC09, 5 18SBC 10). Lead exceeded its background value of 73.2 mglkg in two 
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Table 4.1 
Surface Soil Data for COCs at AOC 518 

Sample Number Date Chlordane (uelkrr) Lead (rndlcg) 

RBC or 
Remedial Goal 1.800b 400' 

Background N A 330 

518-S-fXX)1 4/5/95 7,400 5.6 J 

51 8-S-BC10 5/12/99 NS 645 N 

518-S-3C11 5/12/99 NS 210 N 

518-S-BC12 5/12/99 NS 38.1 N 

5 1 I-S-BC 13 5/12/99 NS 176 N 
5 18-S-BC 14 5/12/99 NS 306 N 

Notes: 
D 
J 
u 
pglkg 
mdkg 
a 
b 
Bold 

Diluted result 
Estimated Value 
Undetected 
micrograms per kilogram 
milligrams per kilogram 
Risk-based remedial goal from USEPA 
RBC 
indicates sample exceeded greater of RBC, remedial goal, or background 
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Table 4.2 
Subsurface Soil Data for COCs at AOC 518 

Lead 
Sample Number Date Chlordane (pg/kg) (mglkg) 

Background NA 73.2 

518-S-B001 4/5/95 1,800 2.6 J 

Notes: 
NS - Sample not analyzed 
J - Estimated Value 

U - Undetected 

mglkg - milligrams per kilogram 
@kg - micrograms per kilogram 
* - USEPA Soil Screening Levels 
Bold - Indicates sample exceeded greater of SSL or background 
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of sixteen RFI and CMS lower-interval soil samples. These isolated exceedances are 

recommended to be addressed through excavation and off-site disposal. Confirmation sample 

results will be used to determine the extent of excavation. Approximately 100 yd3 is proposed for 

removal from the location shown in Figure 4.2. 

4.2.1 Remedial Goal Options 

Since AOC 518 soil contamination can be easily remediated through minor excavation efforts, 

remedial goal options have not been developed. The purpose of the excavation will be to remove 

the contaminated soil and achieve cleanup goals. The residential cleanup goal for lead is 

400 mglkg lead and the chlordane RBC is 1,800 pglkg. 

4.3 AOC 518 Identification and Screening of Sdl Technologies 

Identification and screening of soil remedial technologies is not warranted for this CMS based on 

the limited extent of contaminated soil and suitability for excavation and disposal. 

4.4 AOC 518 Detailed Evaluation of Soil Alternatives 

Detailed evaluation of soil remedial alternatives is not warranted for this CMS based on the limited 

extent of contaminated soil and suitability for excavation and disposal. 

4.5 AOC 518 Soil Recommendations 

Excavation and offsite disposal is recommended for AOC 518 soil based on the limited extent of 

contaminated soil and suitability for excavation and disposal. 
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5.0 PUBLIC INVOLVEMENT PLAN 

5.1 General 

The following Public Involvement Plan (PIP) is included as part of this report in accordance with 

the USEPA's guidance on RCRA CMS. This PIP reflects and summarizes information prepared 

and presented in the Navy's Community Relations Plan (CRP), prepared for the CNC in 1995. 

Under RCRA, there is no required interaction with the community during the Corrective Measures 

Study process. Public input is required to be solicited only at the beginning of the permitting 

process, or during certain permit modifications. Therefore, the Navy has outlined a voluntary 

program of informing local communities throughout the entire RCRA corrective action process. 

Activities are detailed in the 1995 CRP. 

However, because the CMS process results in a modification to the facility's RCRA permit, 

certain provisions are made to solicit the public's input on the proposed alternative (as the reason 

for the modification). The requirements are identical to those required for a draft permit. 

Two primary objectives are stated in the CRP: 

To initiate and sustain community involvement. 

To provide a mechanism for communicating to the public. 

5.2 RFI Public Involvement Plan 

To achieve these objectives, the CRP identifies public involvement and outreach activities at each 

step of the corrective action process. For example, the following activities have been designated 

for the completion of the RFI. All have been accomplished. 

Update and publicize the information repository 

Continue to publicize the point of contact. 
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Update the mailing list 

Distribute fact sheets and/or write articles to explain RFI findings. 

Inform community leaders of the completion and results of the RFI. 

Update and continue to provide, whenever possible, presentations for informal community 

groups. 

Update the community on results of the RFI through public Restoration Advisory Board 

(RAB) meetings. 

5.3 CMS Public Involvement Plan 

During the CMS, the following activities will be carried out as part of the Navy's current and 

ongoing community involvement program. 

Distribute a fact sheet and/or write articles for publication tbat report CMS 

recommendations. 

Continue to update the mailing list. 

Continue to respond to requests for speaking engagements. 

IJpdate the community on CMS status through public RAB meetings. 

5.4 Statement of Basis Public Involvement Plan 

Upon completion of the Corrective Measures Study, when the preferred alternative has been 

proposed, the following activities are required if a modification to the RCRA permit is required. 
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If a permit modification is not necessary, the Navy may choose to implement all, some, or  none 

of the following actions, depending on the level of public interest or concern: 

An SOB will be prepared, explaining the proposed remedy and the method by which it was 

chosen. 

A 45-day comment period will be provided to allow community members the opportunity 

to review and comment on the preferred alternative. The comment period may be as short 

as 30 days in cases where no permit modification is necessary, but a public comment 

period is warranted. 

Availability of the comment period and SOB will be announced in a public notice. 

The community will be provided an update on the proposed remedy through the informal 

and publicized RAB meetings. 

In addition, the following activities will be carried out, as identified in the CRP: 

Update and publicize the information repository. 

Publicize the environmental point of contact. 

Continue to update the mailing list. 

5.5 Restoration Advisory Board 

The RAB is a key component of this community outreach program. It is through the RAB that 

the Navy has a regular, scheduled, and publicized forum for interfacing with community members 

on the progress of the environmental program, including the CMS. In addition, FL4B members 

are key instruments in measuring community interest in specific issues and knowledge of them. 

A Community Relations Subcommittee to the RAB has been tasked with identifying issues and 

information to be addressed by the Navy. 
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Number of Samples: 

Laboratory: 
Validation Guidance: 

Q N Q C  Level: 
Method(s) Utilized: 
Analytical Fractions: 

Data Validation Report 

3768 I 
April 23, 1999 
Ensafe 
CharIeston Zone C 
March 9, 1999 
2 Aqueous Sample(s) with 0 MS/MSD(s) 
20 Non-aqueous Sample(s) with 0 MS/MSD(s) 
Southwest Laboratory of Oklahoma 
National Functional Guidelines for Organic and Inorganic Data, 
February, 1994 
DQO Level I11 
SW846 Third Edition 
Sernivolatiles, Pesticides, Dioxins/Furans, Metals, Arsenic, Lead 

Analytical data in this report were screened to determine usability of results and atso to determine 
contractual compliance relative to these requirements and deliverables. This screening assumes 
analytical results are correct as reported and merely provides an interpretation of the reported quality 
control results. A minimum of 10% of all laboratory calculations have been verified as part of this 
validation. All instrument output, i.e. spectra, chromatograms, etc., for each sample have been 
carehlly reviewed. The end-user is urged to review the Specific Findings and associated Data 
Qualifications presented in this report. Annotated Form 1 s or spreadsheets for all samples reviewed 
are included after the Data Assessment Narratives. Form 1 s for MSfMSD samples or spreadsheets 
are not annotated. 

The release of this Data Validation Report is authorized by the following signature: 
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aul E3&mburg, Date 

4127 Plaza 94 South St. Charles, MO 63304 
(31 4) 936- 1 332 Fax (31 4) 936- 1 335 



SDG# 37681 

Samples and Fractions Reviewed 

Sample Identifications Analytical Fractions 

SVOAy Semivolatiies 
PEST= Pesticides 

Dm= DioxindFurans 
MET= Metals 

AS= Arsenic 
PB= Lead 



DATA ASSESSMENT NARRATIVE 

SEMIVOLATILE ORGANICS 
General 

The organic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, surrogate and matrix spike recoveries, GCIMS performance, tuning results, 
calibration results and internal standard areas. This report was prepared in compliance relative 
to the analytical and deliverable requirements specified in the SW-846 Method 8270C; the 
National Functional Guidelines for Organic Data Validation, February 1994, and DQO Level 
111 requirements. All comments made within this report should be considered when examining 
the analytical results. PIease refer the specific findings found in each category to the Summary 
of Data Qualification table. 

SDG # 37681 

A validation was performed on the Semivolatile D a b  from SDG 37681. The data was 
evaluated based on the following parameters: 

Data Completeness 
Holding Times 
GC/MS Tuning 
Calibration 
Blanks 
Surrogate Recoveries 
Matrix SpikeIMatrix Spike Duplicates 
Field Duplicates 
Internal Standard Performance 
Compound Identification 
Compound Quanti tat ion 

* - A11 criteria were met for this parameter. 

System Performance and Overall Assessment 

The data did not require qualifications. This SDG consisted of two (2) field QC blanks only. 



GLOSSARY OF DATA QUALIFIERS 

OUALIFIC ATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported Quantitation limit is qualified as estimated 

UR = Result is rejected and unusable 

D = Result value is based on dilution analysis 

METHOD BLANK QUALIFICATION CODES 

CRQL = The sample result for the blank contaminant is less than the sample 
CRQL and is less than 5X (10X for common laboratory contaminants) 
the method blank value. The sample result for the blank contaminant is 
rejected and the CRQL for that compound is reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 5X (10X for common laboratory contaminants) 
the method blank value. The sample result for the blank contaminant is 
qualified as non detected at the compound value reported. 

No Action = The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 5X (10X for common laboratory 
contaminants) the method blank value. The sample result for the blank 
contaminant is not qualified with any blank qualifiers. 



SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID COMPOUND ID - DL 

NO QUALIFICATIONS WERE REQUIRED 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 



DATA ASSESSMENT NARRATIVE 

PESTICIDES 

General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC performance, and calibration results. This 
report was prepared in compliance relative to the analytical and deliverable requirements specified 
in the SW846 Method 8081; the National Functional Guidelines for Organic Data Validation, 
February 1994; and DQO Level 111 requirements. All comments made within this report should 
be considered when examining the analytical results. Please refer the specific findings found in 
each category to the Summary of Data Qualification table. 

SDG # 37681 

A validation was performed on the Pesticide Data from SDG 37681. The data was evaluated 
based on the following parameters: 

Data Completeness 
Holding Times 
GC Performance 
Calibration 
Blanks 
Surrogate Recoveries 
Matrix SpikeIMatrix Spike Duplicates 
Field Duplicates 
Compound Identification 
Compound Quantitation 

* - All criteria were met for this parameter. 

System Performance and Overall Assessment 

The data did not require qualifications. Only QC blanks were included in this SDG. 



GLOSSARY OF DATA QUALIFIERS 

QUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

NJ = Result is considered presumptively present at an estimated concentration 

UR = Result is rejected and unusable 

D = Result value is based on dilution analysis 

METHODNKQUALIFIC ATION CODES 

CRQL = The sample result for the blank contaminant is less than the sample CRQL 
and is less than 5X the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that compound is reported. 

U = The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 5X the method blank value. The sample result for 
the blank contaminant is qualified as non detected at the compound value 
reported. 

No Action = The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 5X the method blank value. The sample result 
for the blank contaminant is not qualified with any blank qualifiers. 



SUMMARY OF DATA QUALIFICATIONS 

SAMPLE KD - a 

NO QUALIFICATIONS WERE REQUIRED. 

* DL denotes the Form 1 qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non-detect result 



DATA ASSESSMENT AND NARRATIVE 

General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, matrix spike recoveries, GCIMS performance, tuning results, calibration results and 
internal standard recoveries. This report was prepared in compliance relative to the analytical and 
deliverable requirements specified i n  the U.S. EPA SW846, Method 8290; National Functional 
Guidelines for Organic Data Review, and DQO Level 111. All comments made within this report 
should be considered when examining the analytical results (Form 1's). 

SDG # 37681 Level 111 

A validation was performed on the DioxinIFurans Data from SDG 37681. The data was evaluated 
based on the following parameters. 

* a Data Completeness 
* a Holding Times 
* • Mass Resolution Checks 
* Column Performance 
* a Calibrations 

a Internal Standard Performance 
a Blanks 

NA Matrix SpikeJMatrix Spike Duplicate 
* • Field Duplicates 
* Congener Identification JQuantitation 

All criteria were met for this parameter 

Blanks 

Qual. 

U 

u 

Sample Conc. 
nglKg 

4.029 

1.576 

Action 
Limit (5X) 

4.21 

Blank ID 

DFBLK4 

Congener 

OCDF 

Assoiwted 
Sample TD 

5 16SBC0902 

5 16SBC090 1 

Blank Conc. 
nglKg 

0.842 



Data Assessment Narrative 
Page - 2 

Internal Standard 

Sample ID ISDT 'TI, ?i&x 

5 16SBC0702RE OCDD 32.11 % 
TCDF 36.87 % 

5 16CBC0902 TCDD 
PeCDD 
HxCDD 
HpCDD 
OCDD 
TCDF 
PeCDF 
HxCDF 
HpCDF 

Compound Identificatiorl 

Do not report 516SBC0702 in favor of its reanalysis due to poor internal standard recoveries. 



GLOSSARY OF DATA QUALIFIERS 

OUALIFJCATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

UR = Result is rejected and unusable 

D = Result value is based on the dilution analysis 

METHOD BLANK OUALIFICATION CODES 

CRQL = The sample result for the blank contaminant is less than the sample CRQL 
and is less than 10X the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that analyte is reported. 

No Action = 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 10X the method blank value. The sample result for 
the blank contaminant is qualified as non detected at the analyte value 
reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 10X the method blank value. The sample result 
for the blank contaminant is not qualified with any blank qualifiers. 

The specific findings will be noted in numerical form on the Form Is in this data validation report. 
These specific finding footnotes will reflect the conclusions found in the data validation process 
that resulted in the qualification of the data. 



SUMMARY OF DATA QUALWICATIONS 

SAMPLE ID CONGENER ID 

5 16SBC090 1 OCDF 
5 16SBC0902 

5 16SBC0702RE OCDDIOCDF 
TCDF 

5 16CBC0902 All congeners 

5 16SBC0702 All congeners 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 

DNR 



DATA ASSESSMENT NARRATIVE 
METALS 

General 

The inorganic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, matrix spike and LCS recoveries, matrix duplicates and calibration results. This 
report was prepared in compliance relative to the analytical and deliverable requirements specified 
in the S W 846 Methods; the Functional Guidelines for Inorganic Data Validation, February 1994, 
and DQO Level I11 requirements. All comments made within this report should be considered 
when examining the analytical results. Please refer the specific findings found in each category to 
the Summary of Data Qualification table. 

A validation was performed on the Metals Data from SDG 3768 1A. The data was evaluated 
based on the following parameters. 

Data Completeness 
Holding Times 
Calibrations 
Blanks 
Interferences 
Matrix Spike Recovery 
Matrix Duplicates 
Field Duplicates 
Laboratory Control Samples 
Serial Dilutions 

* - All criteria were met for this parameter. 

AU sample results left with a "B" qualifier after all other quablications, will be 
quamed with a ".I" qualifier in place of the "B". Value is below the CRDL but greater 
than the IDL. 



Sample ID 
all "B" results 

SUMMARY OF DATA QUALIFICATIONS 

Analyte DL 
all analytes B 

QL 
J 



DATA ASSESSMENT NARRATIVE 
ARSENIC AND LEAD ONLY 

General 

The inorganic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank. 
analysis results, matrix spike and LCS recoveries, matrix duplicates and calibration results. This 
report was prepared in compliance relative to the analytical and deliverable requirements specified 
in the S W 846 Methods; the Functional Guidelines for Inorganic Data Validation, February 1 994, 
and DQO Level I11 requirements. All comments made within this report should be considered 
when examining the analytical results. Please refer the specific findings found in each category to 
the Summary of Data Qualification table. 

SDGs # 37681 B 

A validation was performed on the arsenic and lead Data from SDG 3768 1B. The data was 
evaluated based on the following parameters. 

Data Completeness 
Holding Times 
Calibrations 
Blanks 
Interferences 
Matrix Spike Recovery 
Matrix Duplicates 
Field Duplicates 
Laboratory Control Samples 
Serial Dilutions 

* - All criteria were met for this parameter. 

All sample results left with a "B" qualifier after all other qualifications, will be 
qualified with a "J" qualifier in place of the "B". Value is below the CRDL but greater 
than the IDL. 



Sample ID 
all "B" results 

SUMMARY OF DATA QUALIFICATIONS 

Analyte DL QL 
all analytes B J 



HEARTLAND 
ENVIRONMENTAL SERVICES, INC. 

SDG#: 
Date: 
Client Name: 
Project/Site Name: 
Date Sampled: 
Number of Samples: 
Laboratory: 
Validation Guidance: 

QA/QC Level: 
Method(s) Utilized: 
Analytical Fractions: 

Data Validation Report 

37659 
April 14, 1999 
Ensafe 
Charleston Zone C 
March 8, 1999 
25 Non-Aqueous SampIe(s) with 0 MS/MSD(s) 
Southwest Laboratory of Oklahoma 
National Functional Guidelines for Organic and Inorganic Data, 
February, 1994 
DQO Level 111 
S W846 Third Edition 
Alpha-Chlordane, Gamma-Chlordane, and Dieldrin 

Analytical data in this report were screened to detennine usability of results and also to determine 
contractual compliance relative to these requirements and deliverables. This screening assumes 
analytical results are correct as reported and merely provides an interpretation of the reported quality 
control results. A minimum of 10% of all laboratory calculations have been verified as part of this 
validation. All instrument output, i.e. spectra, chromatograms, etc., for each sample have been 
carefully reviewed. The end-user is urged to review the Specific Findings and associated Data 
Qualifications presented in this report. Annotated Form Is or spreadsheets for all samples reviewed 
are included after the Data Assessment Narratives. Form Is for MS/MSD samples or spreadsheets 
are not annotated. 

The release of this Data Validation Report is authorized by the following signature: 

ez4. L p f G S w  V-N-  94. 
aul B. amburg ,  ~reshCnt Date 

41 27 Plaza 94 South St Charles, MO 63304 
(31 4) 936-1 332 Fax (3 t 4) 936-1 335 



SDG# 37659 

Samples and Fractions Reviewed 

Sample identifications Analytical Fraction 

Total Billable Samples (WatedSoil) ( 0 ( 16 1 0 1 9 ( 

CHLOR= Alpha and Gamma Chlordane 
DIELD= Dieldrin 



DATA ASSESSMENT NARRATIVE 

PESTICIDES 

General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC performance, and calibration results. This 
report was prepared in compliance relative to the analytical and deliverable requirements specified 
in the SW846 Method 8081 with a limited TCL; the National Functional Guidelines for Organic 
Data Validation, February 1994; and DQO Level 111 requirements. All comments made within 
this report should be considered when examining the analytical results. Please refer the specific 
findings found in each category to the Summary of Data Qualification table. 

SDG # 37659 

A validation was performed on the Pesticide Data from SDG 37659. The data was evaluated 
based on the following parameters: 

Data Completeness 
Holding Times 
GC Performance 
Calibration 
Blanks 
Surrogate Recoveries 
Matrix Spike/Matrix Spike Duplicates 
Field Duplicates 
Compound Identification 
Compound Quantitation 

* - All criteria were met for this parameter. 

Calibrations 

'The continuing calibration standard INDAL38U exhibited one (I) compound with a % D  
greater than 15% but less than 50% for which qualifications were required. For the 
following samples and compound, the reported positive results are qualified as estimated, 
J. 

508SBC020 1 alpha-chlordane (17.3 %) 
508SBC0302 



DATA ASSESSMENT NARRATIVE 
PESTICIDES ANALYSIS 

PAGE - 2 
Compound Identificat ionIQuantitation 

Several samples exhibited column quantitation %Ds greater than 40%. The following guidelines 
were used to qualify the data: 

1. No qualifications are required for positive sample results which exhibited column 
quantitation differences <40%. The "P" flag is removed from the result. 

2. The positive sample result which exhibited a column quantitation difference 
> 40%, but 5 100% is qualified as estimated, J. 

3. The positive single component pesticide sample result which exhibited a column 
quantitation difference > 100% and is < 10X the respective compound CRQL, is 
qualified as non-detect, U. (All multi-component results are exempt from this 
rule.) 

4. The positive single component pesticide sample result which exhibited a column 
quantitation difference > 100% and > 10X the respective compound CRQL, is 
qualified as presumptively present at an estimated concentration, NJ. (All multi- 
component results are exempt from this rule.) 

5 .  The positive multi-component pesticide sample result which exhibited a column 
quantitation difference > 100% and < 10X the respective multi-component CRQL 
is qualified as presumptively present at an estimated concentration, NJ. 

The following samples and compounds have been qualified for high column quantitation %Ds. 

Lab HESI 
m m o u n d  9iD wmw 
508SBC0201DL dieldrin 80.8% P J 2 

508SBC0401 dieldrin 136 % P U 3 

508SBC0302 dieldrin 47.9% P J 2 

5 18SBC0201 gamma-chlordane 107 % P U 3 

5 18SBC0202 gamma-chlordane 75.0 % P J 2 

5 18SBC0302 gamma-chlordane 108 % P U 3 



DATA ASSESSMENT NARRATIVE 
PESTICIDES ANALYSIS 

PAGE - 3 
Compound IdentificationlQuantitation (continued) 

The following samples and compounds have been qualified for high column quantitation %Ds. 

Lab HESI 
Sample ID Compound %D Oual. QUA Ref.. 

5 2 8CBC0302 gamma-chlordane 54.8 % P J 2 

5 18SBC040 1 gamma-chlordane 43.9 % P J 2 

5 18SBC0402 gamma-chlordane 109 % P U 3 

5 18SBC050 1 DL alpha-chlordane 633 % P NJ 4 

5 18SBC0502 alpha-chlordane 83.3 % P J 2 

Several samples required dilution to accurately quantitate target compounds. 

For the following samples, the E flagged results are not used in favor of the corresponding 
D flagged results reported in the dilution analyses. All other results reported in the 
dilution analyses are not used in favor of the results from the undiluted analyses. 

System Performance and Overall Assessment 

The data, as reported, did require qualifications. 



GLOSSARY OF DATA QUALIFERS 

OUALIFTCATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

NJ = Result is considered presumptively present at an estimated concentration 

UR = Result is rejected and unusable 

D = Result value is based on dilution analysis 

METHOD BLANK QUALIFICATION CODES 

CRQL = The sample result for the blank contaminant is less than the sample CRQL 
and is less than 5X the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that compound is reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 5X the method blank value. The sample result for 
the bIank contaminant is qualified as non detected at the compound value 
reported. 

No Action = The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 5X the method blank value. The sample result 
for the blank contaminant is not qualified with any blank qualifiers. 



SUMMAFCY OF DATA QUALIFICATIONS 

SAMPLE ID 

508SBC020 1 
508SBC0302 

ALL 

ALL 

ALL 

ALL 

ALL 

alpha-chlordane (17.3 %) + J 

All P 2 40% 
But 5 100% 

single component pests + U 
All P > 100% 
And < 1OX CRQL 

single component pests + NJ 
All P > 100% 
And > 10X CRQL 

multi-component pests + NJ 
A11 P >  100% 
And < 10X CRQL 

All E flagged results +E Do Not Use 

All except corresponding +/- Do Not Use 
D flagged results 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non-detect result 
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PQ s s l l l o  6661 - - 
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HEARTLAND ESI P/A 2 

PESTICIDEJAROCLOR HOLDING TIMES I 

i 

Water Serl 
CLP: 7 days from sampling f 4 days from sampling 40 days from EXTR. 
Region 1: 7 days from sampling 7 days from sampling 40 days from EXTR. 
Region 11: 7 days from sampling 7 days from sampling 40 days from EXTR. 
Region 111: 7 days from sampling 7 days from sampling 40 days from EXTR. 
NYSDEC: 5 days form VTSR 5 days from VTSR 40 days From EXTR. 

1. Were the holding times met for the all pesticideiaroclor samples? 

5 -  317j e 3Iq a - 9,u-3iai @ NO 
If no, complete the following form for all samples that exceeded o ing times. 

Action: DA - The number of days that the holding time was exceeded. 

DA 2 5: Qualify all positive results as estimated (J). 
DA > 5 5  15: Qualify all positive results as estimated (J) and all non detects 

estimated (UJI. 
DA > 15: Qualify all positive results estimated (J) and reject all non detects. 

L 

#' 

/ 

- 

VTSR OR DATE 
SAMPLED 

DATE OF 
EXTRACTION / 

ANALYSIS 

EPA SAMPLE NO. 

.. 

MATRIX DA Action 

pp 



SDG#: 
Date: 
Client Name: 
Project/Site Name: 
Date Sampled: 
Nwnber of Samples: 
Laboratory: 
Validation Guidance: 

QNQC Level: 
Method(s) Utilized: 
Analytical Fractions: 

ENVIRONMENTAL SERVICES, INC. 

Data Validation Report 

39641 
August 20,1999 
Ensafe 
Charleston - Zone C 
July 23, 1999 
3 Aqueous Sample(s) with 0 MS/MSD(s) 
Southwest Laboratory of Oklahoma 
National Functional Guidelines for Organic and Inorganic Data, 
February, 1994 
DQO Level XI1 
S W846 Third Edition 
Metals 

Analytical data in this report were screened to determine usability of results and also to determine 
contractual compliance relative to these requirements and deliverables. This screening assumes 
analytical results are correct as reported and merely provides an interpretation of the reported quality 
control results. A minimum of 10% of all laboratory calculations have been verified as part of this 
validation. All instrument output, i.e. spectra, chromatograms, etc., for each sample have been 
carefully reviewed. The end-user is urged to review the Specsc Findings and associated Data 
Qualifications presented in this report. Annotated Form 1 s or spreadsheets for all samples reviewed 
are included after the Data Assessment Narratives. Form Is for MS/MSD samples or spreadsheets 
are not annotated. 

The release of this Data Validation Report is authorized by the following signature: 

8 -25- Yj? 
Date 

4127 Plaza 94 South St. Charles. MO 63304 
(636) 936- 1332 Fax (636) 936- 1 335 



SDG# 39641 

Samples and Fractions Reviewed 

Sample Identifications Analytical Fraction 

ENSAFE ID 
047GWO1106 
047GWO11 A6 
047GWO 1 186 WATER 

Total Billable Samples (Water/Soil) 

MET= Metals 



DATA ASSESSMENT NARRATIVE 
METALS 

General 

The inorganic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, matrix spike and LCS recoveries, matrix duplicates and calibration results. This 
report was prepared in compliance relative to the analytical and deliverable requirements specified 
in the SW 846 Methods for Appendix 1X metals; the Functional Guidelines for Inorganic Data 
Validation, February 1994, and DQO Level 111 requirements. All comments made within this 
report should be considered when examining the analytical results. Please refer the specific 
findings found in each category to the Summary of Data Qualification table. 

SDGs # 39641 

A validation was performed on the Metals Data fiom SDG 39641. The data was evaluated based 
on the following parameters. 

Data Completeness 
Holding Times 
Calibrations 
Blanks 
Interferences 
Matrix Spike Recovery 
Matrix Duplicates 
Field Duplicates 
Laboratory Control Samples 
Serial Dilutions 

* - All criteria were met for this parameter. 

Preparation and Field Blanks 

The preparation and calibration blanks exhibited contamination for the following 
elements. 

Elements Conc. Samples affected 
Cadmium 0.44 ug/l no impact 

The USEPA requires that all sample values below five times the preparation or calibration 
blank contamination be qualified as non-detect, "U". 



Serial Dilution results 

The serial dilution results for waters for Sodium was greater thna 10%. All positive 
results are qualified as estimated, "J". 

All sample results left with a "B" qualifier after all other qualifications, will be 
qualified with a "J" qualifier in place of the "B". Value is below the CRDL but greater 
than the IDL. 



SUMMARY OF DATA QUALIFICATIONS 

Sample ID Analyte DL 
all water samples Na. + J 

QL 

all "8" results all analytes B J 



HEARTLAND 
ENVIRONMENTAL SERVICES, INC. 

SDG#: 
Date: 
Client Name: 
ProjectISite Name: 
Date Sampled: 
Number of Samples: 
Laboratory: 
Validation Guidance: 

QAIQC Level: 
Method(s) Utilized: 
Analytical Fractions: 

Data Validation Report 

37945 
May 10,1999 
Ensafe 
Charleston Zone C 
March 8, 1999 
9 Non-aqueous Sample(s) with 0 MS/MSD(s) 
Southwest Laboratory of Oklallonla 
National Functional Guidelines for Organic and Inorganic Data, 
February, 1994 
DQO Level 111 
SW846 Third Edition 
Lead 

Analytical data in this report were screened to determine usability of results and also to determine 
contractual compliance relative to these requirements and deliverables. This screening assumes 
analytical results are correct as reported and merely provides an interpretation of the reported quality 
control results, A minimum of 10% of all laboratory calculations have been verified as part of this 
validation. All instrument output, i.e. spectra, chromatograms, etc., for each sample have been 
carefully reviewed. The end-user is urged to review the Specific Findings and associated Data 
Qualifications presented in this report. Annotated Form Is or spreadsheets for all samples reviewed 
are included after the Data Assessment Narratives. Form 1 s for MSIMSD samples or spreadsheets 
are not annotated. 

The release of this Data Validation Report is authorized by the following signature: 

5- /I- 9z 
Date 

4127 Plaza 94 South St. Charles, MO 63304 
(31 4) 936-1 332 Fax (31 4) 936-1 335 



SDG# 37945 

Samples and Fractions Reviewed 

Sample Identifications Analytical Fraction 

PB= Lead 



DATA ASSESSMENT N A R R A m  
LEAD ONLY 

General 

The inorganic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, matrix spike and LCS recoveries, matrix duplicates and calibration results. This 
report was prepared in compliance relative to the analytical and deliverable requirements specified 
in the SW 846 Method; the Functional Guidelines for Inorganic Data Validation, February 1994, - 

and DQO Level IT1 requirements. All comments made within this report should be considered 
when examining the analytical results. Please refer the specific findings found in each category to 
the Summary of Data Qualification table. 

SDG # 37945 

A validation was performed on the lead Data horn SDG 37945, The data was evaluated based on 
the following parameters. 

Data Completeness 
Holding Times 
Calibrations 
Blanks 
Matrix Spike Recovery 
Matrix Duplicates 
Field Duplicates 
Laboratory Control Samples 
Serial Dilution results 

* - All criteria were met for this parameter. 

Matrix Spike Recovery results 

The matrix spike recovery for waters for Lead (1 83%) was above the upper control limits, 
All positive results are qualified as estimated, "J". 



SUMMARY OF DATA QUALIFICATIONS 

Sample ID Analyte DL QL 
all water samples Pb. + J 



HEARTLAND 
ENVIRONMENTAL SERVICES, INC. 

SDG#: 
Date: 
Client Name: 
ProjecVSite Name: 
Date Sampled: 
Number of Samples: 
Laboratory: 
Validation Guidance: 

QAIQC Level: 
Method(s) UtiIized: 
Analytical Fractions: 

Data Validation Report 

385 1 1  
July 2, 1999 
Ensafe 
Charleston Zone C 
March 12-13, 1999 
15 Non-aqueous Sample(s) with 0 MS/MSD(s) 
Southwest Laboratory of Oklahoma 
National Functional GuideIines for Organic and Inorganic Data, 
February, 1994 
DQO Level 111 
S W846 Third Edition 
Lead 

Analytical data in this report were screened to determine usability of results and also to determine 
contractual compiiance relative to these requirements and deliverables. This screening assumes 
analytical results are correct as reported and merely provides an interpretation of the reported quality 
controI results. A minimum of 10% of all laboratory calculations have been verified as part of this 
validation. All instrument output, i.e. spectra, chromatograms, etc., for each sample have been 
carehlly reviewed. The end-user is urged to review the Specific Findings and associated Data 
Qualifications presented in this report. Annotated Form 1 s or spreadsheets for all samples reviewed 
are included after the Data Assessment Narratives. Form 1s for MSfMSD samples or spreadsheets 
are not annotated. 

The release of this Data Validation Report is authorized by the following signature: 

79.e 
aul 3.@umburg,  regent Date 

4 t 27 Plaza 94 South St. Charles. MO 63304 
(636) 936-1 332 F ~ x  (636) 936-1 335 



SDG# 3851 1 

Samples and Fractions Reviewed 

Sample Identifications Analytical Fraction 

PB= Lead 



DATA ASSESSMENT NARRATNE 
LEAD ONLY 

General 

The inorganic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, matrix spike and LCS recoveries, matrix duplicates and calibration results. 
This report was prepared in compliance relative to the analytical and deliverable 
requirements specified in the SW 846 Methods for Appendix IX mews; the Functional 
Guidelines for Inorganic Data Validation, February 1994, and DQO Level I11 requirements. 
All comments made within this report should be considered when examining the analytical 
results. Please refer the specific findings found in each category to the Summary of Data 
Qualification table. 

SDGs # 38511 

A validation was performed on the Lead Data from SDG 385 11. The data was evaluated 
based on the following parameters. 

Data Completeness 
Holding Times 
Calibrations 
Blanks 
Interferences 
Matrix Spike Recovery 
Matrix Duplicates 
Field Duplicates 
Laboratory Control Samples 
Serial Dilutions 

* - All criteria were met for this parameter. 

Preparation and Field Blanks 

The preparation and calibration blanks exhibited contamination for the following 
elements. 

EIemen ts Conc. Sam~les affected 
Lead 0.24 mg/kg no impact 

The USEPA requires that a11 sample values below five times the preparation or 
calibration blank contamination be qualified as non-detect, "U". 



Matrix Spike Recovery results 

The matrix spike recovery for soils for Lead (0%) was below 30%. All positive 
results are qudified as estimated, "J" and all non-detect results are rejected. 

All sample results left with a "B" qualifier after all other qualifications, will be 
qualified with a "J" qualifier in place of the "B". Value is below the CRDL but 
greater than the IDL. 



Sample ID 
all soil sampIes 

all "B" results 

SUMMARY OF DATA QUALIFICATIONS 

Analyte DL 
Pb. + QL 

J 
U UR 

all analytes B J 



HEARTLAND 
ENVIRONMENTAL SERVICES, INC. 

SDG#: 
Date: 
Client Name: 
Project/Site Name: 
Date Sampled: 
Number of Samples: 

Laboratory: 
Validation Guidance: 

QNQC Level: 
Method(s) Utilized: 
AnaIytical Fraction: 

Data Validation Report 

4080 1 
November 22, 1999 
Ensafe 
Charleston Zone C 
October 20, 1999 
2 Non-Aqueous Sample(s) with 0 MS/MSD(s) 
2 Aqueous Sample(s) with 0 MS/MSD(s) 
Southwest Laboratory of Oklahoma 
National Functional Guidelines for Organic and Inorganic Data, 
February, 1994 
EPA DQO Level IJI 
SW846 Third Edition 
Copper, Mercury. Cadmium and Selenium 

Analytical data in this report were screened to determine usability of resuIts and also to determine 
contractual compliance relative to these requirements and deliverables. This screening assumes 
analytical results are correct as reported and merely provides an interpretation of the reported quality 
control results. A minimum of 10% of all laboratory caIculations have been verified as part of this 
validation. All instrument output, i.e. spectra, chromatograms, etc., for each sample have been 
carefully reviewed. The end-user is urged to review the Specific Findings and associated Data 
Qualifications presented in this report. Annotated Form 1 s or spreadsheets for all samples reviewed 
are included after the Data Assessment Narratives. Form 1 s for MSIMSD samples or spreadsheets 
are not annotated. 

The release of this Data Validation Report is authorized by the following signature: 

/I-23 f l  
ul ~ . @ u m b u r ~ ,   dent Date 

4127 Plaza 94 South St. Charles, MO 63304 
(636) 936-1332 * Fax (636) 936-1 335 



Samples and Fractions Reviewed 

Sample Identifications Analytical Fractions 

Cu= Copper 
Hg= Mercury 
Cd= Cadmium 
Se= Seleniurti 



DATA ASSESSMENT NARRATTVE 
METALS 

General 

The inorganic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, matrix spike and LCS recoveries, matrix duplicates and calibration results. This 
report was prepared in compliance relative to the analytical and deliverable requirements specified 
in the S W846 methods: the Functional Guidelines for Inorganic Data Validation, February 1994, 
and DQO Level I11 requirements. All comments made within this report should be considered 
when examining the analytical results. Please refer the specific findings found in each category to 
the Summary of Data Qualification table. 

SDGs # 40801 

A validation was performed on the Metals Data fi-om SDG 4080 1. The data was evaluated based 
on the following parameters. 

Data Completeness 
Holding Times 
Calibrations 
Blanks 
Interferences 
Matrix Spike Recovery 
Matrix Duplicates 
Field Duplicates 
Laboratory Control Samples 
Serial Dilutions 

* - All criteria were met for this parameter. 
Preparation and Field Blanks 

The preparation blanks exhibited negative bias for the following elements. 

Elements Conc. Samples affected 
Mercccury -0.02 mgkg all soil samples below 0.2 mg/kg 

This reviewer qualifies all samples results below 10 times the absolute value of the 
negative blank value. 

All sample results left with a "B" qualifier after all other qualifications, will be 
qualified with a "J" qualifier in place of the "B". Value is below the CRDL but greater 
than the IDL. 



SUMMARY OF DATA QUALIFICATIONS 

Sample ID Analyte DL QL 
all soil samples below 0.2 mg/kg Hg. +/U J/UJ 
all " B  results all analytes B J 



Appendix B 

Risk Reduction Calculations 



Appendix B 

Risk Reduction Calculations 

B. 1 Introduction 

This appendix describes the methodology and results of the surface soil risk and hazard assessment 

for combined AOC 508fAOC 51 1. This assessment is needed because additional soil samples 

have been collected at this site since completion of the baseline risk assessment presented in the 

November 1997 Zone C RFI. 

B.2 Methodology 

This assessment used the same assumptions and equations as those used in the RFI for this site. 

The primary differences in the RFI and CMS assessments are (1) the CMS assessment uses 

additional data collected since the completion of the RFI assessment and (2) the CMS evaluated 

data only for the chemicals of concern (COCs) identified in the RFI. Several chemicals not 

identified as COCs in the RFI were evaluated in the original RFI baseline assessment and were 

determined to have negligible effect on site risk ( < 1.0 E-06). 

B.2.1 Risk and Hazard Equations 

The following equations for soil ingestion and dermal contact are derived from those used in the 

RFI baseline risk assessment for the residential re-use scenario. 

Carcinogens (Cancer Risk) 



Where: 

ABS 

ADJ 

AF 

ATc 

ATnc-c 

BWa 

BWc 

CFa 

CFc 

EDa 

EDc 

EFres 

EPCs 

F 

FJ 

IRa 

IRc 

RfD 

SF 

Absorbance factor 

Dermal to absorbed adjustment factor 

Adherence factor (1 mg/cm2) 

Averaging time (carcinogen) 

Averaging time (non-carcinogen, child) 

Average body weight (adult, kg) 

Average body weight (child, ages 1-6, kg) 

Soil dermal contact factor (adult, mg.dayml) 

Soil dermal contact factor (child, mg-day") 

Exposure duration (adult, ages 7-3 1, years) 

Exposure duration (child, ages 1-6, years) 

Exposure frequency (days-yr") 

Exposure point concentration in surface soil (mgekg-') 

Conversion factor (1 E-06 kg-mg-') 

Fraction ingested from contaminated source (unitless = 1) 

Intake rate (adult, mg-day-') 

Intake rate (child, mg-day-') 

Oral Reference Dose (mg-kg-'-day-') 

Cancer slope factor (kgaday-mg-I) 

B.2.2 Chemicals of Concern 

Chemicals of concern - BEQs and dieldrin - were initially taken directly from the 

recommendations in Table 10.5.29 of the RFI. This table lists only chemicals with calculated 

exposure point concentrations (EPC) contributing to greater than 1 E-06 residential risk or 0.1 

residential Hazard Quotient (HQ) . 



B.2.3 Data Selection 

Assessment data includes AOC 508fAOC 51 1 RFI and CMS surface soil data. One-half the 

reported standard quantification limit was input for all nondetect arsenic values and the 10 

percentile "J" flagged value was used for nondetect BEQ results. Data used is presented in Table 

2.1. 

B.2.4 Zone C Background and Current Site Risk and Hazard 

Zone C background and AOC 508lAOC 51 1 site risk and hazard were calculated by applying the 

Zone C background exposure point concentration (EPC), which is the 95 % upper confidence limit 

(UCL) of the mean Zone C background concentrations for arsenic and BEQs to the same risk and 

hazard formulas in Section B.2.1. Tables B. 1 presents the AOC 508/AOC 5 1 1 summary data and 

Table B.2 present the AOC 508iAOC 51 1 site results. 



Table B . l  
Combined AOC 5081511 Site Data Summary 

Number of Samples (n): 15.00 19.00 

Standard Deviation of 
Ln Transformed Data: 
Sample Mean of 

2.36 -5.19 

n(low) 15.00 15.00 

NL Interp 

NH Interp 

H-stat: 3.16 4.09 

95% UCL: 0.60 0.21 

Maximum-Value: 1.55 0.27 
Exposure Point 

0.60 0 31 

CONCENTRATION (mglkg) 



Table B.2 
Combined AOC 5081511 Site Risk and Hazard Summary 

Site Totals Surface Soil Ingestion 

Residential Scenario (Child) 

Hazard Quotient (HQ): 
Background HQ: 

HQ Above Background: 

Arsenic 

Incremental Excess Lifetime 
Cancer Risk (ILCR): 

Background ILCR: 

ILCR Above Background: 

Industrial Scenario (Adult Site 

Hazard Quotient (HQ): 

Background HQ: 

HQ Above Background: 

hcremental Excess Lifetime 
Cancer Risk (ILCR): 

Background ILCR: 
ILCR Above Background: 

Surface Soil Dermal Contact 

Residential Scenario (Child) 
Hazard Quotient (HQ): 

Background WQ: 

HQ Above Background: 

Incremental Excess Lifetime 
Cancer Risk (ILCR): 

Background ILCR: 

ILCR Above Background: 

Industrial Scenario (Adult Site 

Hazard Quotient (HQ): 

Background HQ: 

HQ Above Background: 

Incremental Excess Lifetime 
Cancer Risk (LLCR): 

Background ILCR: 
ILCR Above Background: 



Table B.2 (cont.) 
Combined AOC 5081511 Site Risk and Hazard Summary 

Ingestion and Dermal Contact Combined Totals 

Residential Scenario (Child) 

Hazard Quotient (HQ): O.OE+OO 

Background HQ: 0.OE+00 

HQ Above Background: O.OE+OO 

Incremental Excess Lifetime 

Cancer Risk (ILCR): 9.9E-06 

Background ILCR: 4.6E-06 

ILCR Above Background: 5.2E-06 

Industrial Scenario (Adult Site Worker) 

Hazard Quotient WQ): O.OE+OO 

Background HQ: 0.0E + 00 
HQ Above Background: O.OE+OO 
Incremental Excess Lifetime 

Cancer Risk ( I E R ) :  2.OE-06 
Background ILCR: 9.4E-07 

ILCR Above Background: 1.  IE-06 


	Draft Zone C, Combined Minor Sites Corrective Measures Study Report, Naval Complex Charleston SC (22 Dec 1999)
	Table of Contents
	Abbreviations, Acronyms and Symbols
	Introduction
	SWMU 47/AOC 516
	AOC 508/AOC 511
	AOC 518
	Public Involvement Plan
	References
	Signatory Requirement
	Analytical Data, Chain of Custody Forms, and Data Validation Reports
	Risk Reduction Calculations


